This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY, 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



This page BtonKluspto) 



PCX 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Borean 




INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internatioiial Patent ClassSficatloii ^ : 
A61F 13/15 



Al 



<11) International Publication Nnmber: 

(43) International Publication Date: 



WO 95/13773 

26 May 1995 (26,05.95) 



(21) International Application Numbo*: FCT/US94/13097 

(22) Inteniational Filing Date: 14 November 1994 (1411.94) 



(30) Priority Data: 
08/154.660 



18 November 1993 (18.1 1.93) US 



(71) AppUcant: THE PROCTER & GAMBLE COMPANY 
[USAJS]; One Procter & CSamble Plaza, Oncinnati. OH 
45202 (US). 

(72) Inventors: COOPER, John, Thomas; 7333 Tarragon Court, 

West Chester, OH 45069 (US). UTCHHOLT. John, Joseph; 
101 Hopping Court, Harrison. OH 45030 (US). GRAY. 
Brian. Francis; 1549 Riley Avenue. Burlington, Ontario 
L7M 3E9 (CA). SCHEITLER. Michael. John; 41 Kipling 
Place. Bame, Ontario L4N 4W9 (CA). ASHTON. (jiegory; 
58 Burwell Crescent, Maricham, Ontario L3P 6T8 (CA). 

(74) Agents: REED, T., David et al.; The Procter & Gamble 
Company, 5299 Spring Giove Avenue, Cincinnati, OH 
45217 (US), 



(81) Designated States: AU, BR, CA, JP. KR. European patent 
(AT. BE, CH, DE, DK, ES, PR. GB. OR. IE, FT. LU, MC, 
NL, PT, SE). 



Published 

With international search report. 

Before the expiration of the time Umit for amending the 
claims and to be republished in the event cf the receipt of 
amendments. 



(54) Title: FTOROUS AND APERTURED. THREE-DIMENSIONAL, MA(310SCOHCALLY EXPAOTED PIj\^ 




(57) Abstract 

A fluid pervious web suitable for use as a topsheet on an absori>ent article is disclosed. The topsheet includes a fibrous and apertured, 
three-dimensional, macroscopically expanded, plastic web. The fibrous and apertured, thiee^imensional. macrosoopically expanded, plastic 
web permits bodily fluids to penetrate while providing an improved, less plastic-like fed and casual aes t hetic s . 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under PCT. 



AT 


Anaria 


iSB 


lAiited Kinffltofn 


MR 


MBUniBulE 


AU 


Australia 


GE 


Georgia 


MW 


MiOawi 


BB 


Baibados 


ON 


Guinea 


NE 


Niger 


BE 


Belgluiu 


GR 


Qtecoe 


NL 


Ncthcriands 


BF 


Bmldiia Paso 


HU 


Hoqgviy 


NO 


Norway 


BG 


BoIgBzia 


IB 


beland 


NZ 


New Zealand 


BJ 


Benin 


rr 


Italy 


PL 


Poland 


BR 


Brazil 


JP 




PT 


pDctqgal 


BY 


Belanu 


KE 


Kenya 


RO 


Rmnmia 


CA 




KG 


Kyxgyitan 


RU 


Rossiaii Pedeiariop 


CF 


Central African Republic 


KP 


Demociatic People's R^iabBc 


SD 




CC 


Congo 




of Korea 


SE 


Sweden 


CH 


Swiuerland 


KR 


RqubUcof KoRa 


81 


Slovenia 


a 


cut divoire 


KZ 


KazaUistan 


SK 


Slovakia 


CM 


Canexooa 


U 




SN 


geneg^l 


CN 


China 


LK 


Sii Lanka 


TD 


Chad 


CS 


Ckcdioslovdda 


LU 




T6 


Togo 


cz 


Czedi Republic 


LV 


Latvia 


TJ 


Tajildstan 


DE 


Gennany 


MC 


Monaco 


IT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United Stales of America 


n 


Finland 


ML 


Mali 


UZ 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


OA 


Gabon 











wo 95/13773 



PCT/US94/13097 



I 

FIBROUS AND APERTURED, THREE-DIMENSIONAL, 
MACROSCOPICALLY EXPANDED PLASTIC WEB 



5 



10 FIELD OF1 

The present invention relates to absorbent articles such as sanitaiy 
napkins, pantiliners, disposal diapers, incontinent articles, and the like, and more 
particularly, the present invention relates to absorbent articles having a fibrous 
and apertured, three-dimensional, macroscopically expanded, plastic topsheet. 



15 



20 



BACKGROUN D OF THE INVENTION 
AO manner and variety of absorbent artides configured for tfie absorption 
of boifily fluids are, of course^ well knowa Current types of absorbent articles 
inchide samtary nq)kin8, pantiliners, ^sposable diapers^ and incontinent articles. 



Macroscopically expanded, three-dimensional, apertured, films have been 
used as topsheets on such absorbent articles. As used heron, the term 
"macroscopically expanded", when used to describe three-dimensional, plastic 
wd)S, ribbons and fibns, refers to webs» ribbons and films, which have been 
25 r fl^ifff^ to conform to the surfiice of a three*dimenaonal foniung structure so 
that both suffices tfaem>f exlubit the three-dimenuonal pattern of the forming 
structure, the pattern bring readily vi^te to the naked eye when the 
perpendicular distance between the viewer's eye and the plane of the wd) is 
about 12 inches. 

30 One macroscopically expanded, thrcc-dimenaonal, aperturcd jrfastic wA 

wWch is particularly well siuted to transferring fluid depoated on one surftce 
thereof to its oppoate surfice and thereafter isolating the transfimed fluid from 
the wearer's skin is disclosed in commonly assigned U.S. Pat No. 3, 929,135 
issued to Thompson on Dec. 30, 1975, and hereby incorporated herein by 

35 reference. Thompson describes a macroscopically expanded, three-dimensional, 
topsheet comprised of Uquid impermeable material, but provided with a pattern 
f tapered capillaries, the capillaries have a base pening in the plane of the 
topsheet contacting the wearer's body and an apex perung remote from the base 
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Opening of the topsheet, the apex opening bring in intimate contart with the 
absorbent pad utilized in the disposable absorbent article. The Thompson 
topsheet allows for the free transfer of fluid from the wearer's body into the 
absoibent elonent of the device whUe inhibiting the reverse flow of these fluids. 

5 This provides a rdatively much dryer surfece in contact with the user than had 
previously been obtunable. 

Another macroscopically expanded, three-<fimenaonal, apertured plastic 
wd) well siuted for use as a topsheet on absorbent articles such as sanitary 
napldns is disdosed in commonly assigned U.S. Pat. No. 4,342,314 issued to 

10 Radd ct al. on Aug. 3, 1982, said patent being herd>y incorporated herdn by 
reference. The macroscopically expanded, three-dimwisional plastic web 
disclosed in the Radd et al. patent exhibits a fiber-like appearance and tactile 
impression wWch has been fevorably received by consumers when used as a 
wearer contactii^ sur&ce. 

15 While macroscopically expanded, three-dimensional, apertured plastic 

wd)5 have adueved widespread conunmnal success when enqiloyed as 
topsheets on absorbent articles, some users are very rductant to place a topsheet 
which they readily percdve as plastic in contact with their skiru 

Accordingly, it is therefore an object of the present invention to pn»dde 

20 a topsheet for an absorbent article having fluid handling characteristics 
comparable to those found in macroscopically expanded, three^imenrional, 
apertured plastic topsheets and an improved softer, less plastic-like fed. 

STTMMARY OF THE INVENTIOli 
25 The present invention relates to absorbent artides such as di^)ers, 

incontinent artides, sanitary napldns, and the like. More particularly, tMs 
invention rdates to absorbent articles having a composite fibrous and 
macroscopically expanded, three-dimensional, apertured plastic fihn topsheet. 
The resilient, three-dimenaonal, macroscopically expanded, fluid pennous plastic 
30 wd> has a first surfiice and a second sur&ce located in planes remote fipom one 
another. A plurali^ of capillaries exteiid from the first sur&ce to the second 
surfiweofthe plastic web. The capillaries are defined by a plurality of sidewaU 
portions interconnected to one another intermediate tiie first and second sur&ces 
and terminate in tiie second surface. A plurality of fibers are secured to the first 
35 surfiwe of the fluid pavious plastic wd). The fibers extwid into the capillaries of 
the fliud pervious plastic wd) and are secured t the adewall porti ns. 

The present invention also provides a process for forming a fibrous and 
apertured, three-dimensional, macroscopically expanded, plastic web. A 
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potymeric film is extruded onto a fomung stnicture. The fomiag structure 
ejdubits a macroscoinc, three-dimensional, cross-section defined by a muhipUcity 
of macroscopic apertures which place the opposed surfece of the fomung 
structure in fluid communication with one another. A plurality of fibers are 

5 deposited on the film whUe the film is supported by the forming structure to 
form a composite web. A pneumatic pressure dififerential is applied to the 
composite web of fihn and fibers to cause the composite web to be urged into 
substantial confi)imance with the macroscopic, three-dimensional, cross-section 
of the forming structure fermiqg a three-dimensional, macroscopically expanded, 
10 web having a plurality of capillaries extending from the first surfece to said 
second sar&ct. The capillaries are defined by a plurality of sidewaB portions 
interconnected to one another intermediate the first and second surfeces and 
which terminate in the second surfece. The pneumatic pressure causes the fibers 
to be pulled against the first surfece of the formed web and into Ae capillaries of 

15 the formed web. The fibers are secured to the first surfirce and the sidewall 
portions of said formed web forming a fibrous and apertured, thiee-dimensioiial, 
macroscofMcalfy eq)anded wd>. 

BHiy.F PFSCMPTTON OF THE DRAWINGS 
20 While the specification concludes with claims particuferly pointing out 

and distinctly daimmg the present invention, it is believed that the present 
invention wrill be better understood from the foUovnng descripticm in coiyunction 
with the accompany drawings in wfaidi: 

Fig. 1 is a ampUfied perspective view of an absort>ent artide of the 
25 present invention; 

Hg. 2 is a cross-sectional view taken along section line 2-2 of Fig. 1; 
Fig. 3 is a cross-sectional view taken along section line 3-3 of Fig. 1; 
Fig. 4 is an enlarged, partially segmented, perspective ittustration of a 
prior art plastic w* of the type generally enclosed in common^ asagned U.S. 
30 Pat No. 4,342,314; 

Rg. 5 is an enlarged, partially segmented, perspective iUustration of a 
prefened embo&nent of the fibrous and apotured, plastic wd) of the present 

invention; 

Fig. (5 is an enlarged, cross-sectional view of a fiber-like dement of the 
35 fibrous and apertured, plastic web of tiie present invention taken along section 
line 6-6 fFig.5; 

Fig. 7 is a simplified schematic representation f a pr cess fiw making the 
fibrous and apertured, plastic wd) of the present inventioiu 
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Fig. 8 is a greatly enlarged fragmentary view of the fonning stiucture 
utilized to support the fibrous and apertured, plastic web in accordance with the 
process illustrated in Fig. 7; 

Fig. 9 is a simplified schematic representation of an alternative process 
S for making the fibrous and apertured, plastic web of the present inventiox^ and 

Fig. 10 is a amplified schematic representation of an alternative process 
for making the fibrous and apertured, plastic web of the present invention. 

nTTTAn.TO DESCRIPTION OF THE PRESENT INVENTION 

10 The term "absorbent article", as used herein, refers to articles which 

absorb and contain body exudates. More spedfically, the term refers to articles 
which are placed against or in proximity to the body of the wearer to absorb and 
contain the various exudates discharged from the body. The term "absorbent 
article" is intended to include Papers; incontinent artides, salutary napkins, 

IS pantiliners, and other artides used to absorb body exudates. The term 
"disposable " is used herdn to describe absorbent artides which are not intended 
to be laundered or otherwise restored or reused as an absorbmt article, Le., th^ 
are intended to be discard after a single use, and, preferably to be recycled, 
composted or otherwise disposed of in an environmentally compatible manna*. 

20 The term "diq>er" refers to a garment genially worn by infints and 

incontinent persons wMdi is worn about the lower torso of the wearer. Suitable 
diapers that can be provided with the topdieet described herein are disdosed in 
U.S. Pat No. Re. 26,152, issued to Duncan, et al. on Jan. 31, 1967; U.S. Pat. 
No. 3,860,003 issued to Buell on Jan. 14, 1975; U.S. Pat. No. 4,610,678 issued 

25 to Weisman, et al. on Sept. 9, 1986, U.S. Pat. No. 4,673,402 issued to Weisman, 
^ aL on June 16, 1987; U.S. Pat. No. 4,695,278 issued to Lawson on Sept. 22, 
1987; U. S. Pat. No. 4,704,1 15 issued to Budl on Nov. 3, 1987; U.S. Pat. No. 
4,834,735 issued to Alemany et al. on May 30, 1989; U. S. Pat. No. 4,888,231 
issued to Angstadt on Dec. 19, 1989; and U. S. Pat. No. 4, 909,803 issued to 

30 Aziz, et al. on March 20, 1990; each of wUch is incorporated herein by 
refisrence. 

The term "incontinent artide" refers to pads, undergarments (pads hdd in 
place by a suspension system of some type, such as a belt, or the like), inserts for 
absorbent articles, capadty boosters for absorbent artides, brie&, bed pads, and 
35 the like, regardless of whether they are worn by adults or other incontinent 
persons. Smtable incontinent artides that can be pro>dded with the topsheet 
described herein are disdosed in U.S. Pat. N . 4,253,461 issued t Striddand, et 
al. on Mardi 3, 1981; U.S. Pat. Nos. 4,597,760 and 4,597,761 issued to Budl; 
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the above-mentioiied U.S. Pat No. 4.704,115; U.S. Pat. No. 4,909,802 issued to 

Ahr, et al.; and U.S. Pat. No. 4,964,860 issued to Gipson, et ai. on Oct. 23, 

1990; each of which is incorporated herein by reference. 

The term "sanitary napkin" refers to an article which is worn by females 
5 adjacent to the pudendal re^on that is intended to absoib and contain various 

exudates which art discharged from the body (e.g., blood, menses and urine). 

Smtable sanitary napkins that can be provided with fhe topsheet described herein 

are disclosed In U.S. Pat. No. 4;285,343, issued to McNair on Aug. 25, 1981; 

U.S Pat. Nos. 4,589, 876 and 4,687,478 issued to Van Tilburg on May 20, 1986 
10 and Aug. 18, 1987 respectively; U.S Pat. Nos. 4,917,697 and 5,007,906 issued 

to Osbom, et al. on April 17, 1990 and April 16, 1991, respectively; and U.S. 

Pat. Nos. 4,950,264 and 5,009,653 issued to Osbom on Aug. 21, 1990 and April 

23, 1991, respectively; each of which is incorporated herein by reference. 

The term "pantiliner" refers to absorbent articles tiial are less biiQgr than 
15 sanitaiy napldns wUdi are generally worn by women between their menstrual 

periods. Smtable pantiliners that can be prodded with the topsheet described 

herein are disclosed in U.S. Pat. No. 4,738,676 issued to Osbom on April 19, 

1988. 

Fig. 1 shows a ^plified absori}ent article 10 that could repres«t a 
20 diaper prior to its being placed on a wearer. It should be understood, however, 
that the present invention is not Unuted to the particular type or configuration of 
absort)ent aitide shown in tiie drawings. As shown in Figs. 2 and 3, such an 
absori>ent artide 10 baacaOy comprises a topshe^ 12, a backsheet 14, and an 
absorbent core 16. 

25 The absorbent article 10 has two surfeces, a body-contacting sur&ce (or 

"body surfece") 10a and a garment surfece 10b. The body sur&ce 10a is 
intended to be worn adjacwit to tiie body of tiie wearw. The garment surfece 
10b oftiieabsori>ent article 10 (shown in Fig. 2) is on tiie opposite side and is 
intended to be placed acQacent to the wearer's undefgarments or dotiung when 

30 the absorbent article 10 is worn. 

The absorbent artide 10 has two centerlines, a longitudinal coitei^e 1 
and a transverse centcriine t. The term "lon^tudinal", as used herein, refers to a 
line, aTds or direction in tiie plane of the absortjert article 10 tiiat is generally 
aligned with (e.g:, approximately paralld to) a vertical plane which bisects a 

35 standing wearer into left and right body halves when the absort>ent artide 10 is 
worn. The terms "transverse" or "lateral" as used herdn, are interdiangeable, 
and refer to afine, axis or direction which lies witiun the plane of tiie absortient 
article 10 that is general perpendicular to tiie longitu^nd direction. Fig. 1 
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. shows that the absorbent article 10 has two spaced apart lon^tudinal edges 18 
and two spaced apart transverse or end edges (or **«ds") 20, which together 
form the peripheiy 22 of the absorbent article 10. 

The topsheet 12 is compliant, soft-feeling and non-initating to the 

S wearer's skin. Furtho*, topsheel 12 is liqiud permeable, permitting liquids to 
readily penetrate through its tMckness. The topsheet 12 has a body-fiidng side 
or &ce 12a and a gannent-fiuang side or &ce 1 2b, two lopgitudinal or side edges 
12c and two end edges 12d. (A amilar numbering syston will be used for the 
other conq)oncnts of the diaper 10. That is, the side of the component faring the 

10 wearer's body will be designated by the numbo* of the component and a 
reference lettw "a", the side fedng the wearer's undergarm«its by the number of 
the componoit and the letter "b", and the side and end edges by the number of 
the component and the reference letters "c" and "d" respectiveiy.) 

Fig. 4 is an ^darged, partially segmented, perspecth^e illustration of a 

15 prior ait macroscopically expanded, three-dimensional, fiber-like, apertured, 
plastic fihn 26 which has been found highly suitable fiar use as a topsheet in 
disposal absorbent articles. Prior art plastic film 26 is generally in accordance 
with the teachings of commonly assigned U.S. Pat. No. 4,342,314 issued to 
Radd, €t al. on Aug. 3, 1982, and is hereby incorporated herein by reference. 

20 The plastic fihn 26 exhibits a multiplidty of apertures, e.g., apertures 3 1, which 
are formed by a muhiplidty of intersecting fiber-like elements, e.g., dements 32, 
33, 34, 35 and 36 interconnected to one another in the first surfiice 40 of the 
wd). Eadi fiber-like dement comprises a base portion, e.g., base portion 41 
located in plane 42. Each base portion has a ddewall portion, e.g., sidewall 

25 portions 43, attached to each edge thereof The ^dewall portions extend 
generally in the dir^on of a second sur&ce 45 of the wd>. The intersecting 
adewall portions of the fiber-like elements are intercormected to one another 
imermediate the first and second surfaces of the web, and terminate substantiaily 
concurrently with one another in the plane 46 of the second surfiice to form 

30 q>ertuies 39 in the second surfiu» 45 of the web. The capillaries 49 formed by 
the interconnected udewall portions allows for firee transfer of fluid firom the 
first sur&ce of the wd) directly to the second sur&ce of the wd> without lateral 
transmission of the fluid between the adjacent capillaries. 

The apertured plastic film 26 is manu&ctured fit>nl a liquid impervious, 

35 preferably thennoplastic material. The thermoplastic material for use in the 
manufiurture f the apertured plastic film 26 is sdected Scorn a group generally 
consisting of polyethylene, polypropylene, polyviiiyl ddoride, stardi base reans. 
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polyvinyl alcohol, polyurethanes, polycaprolactone cellulose esters and blends 
thereoC 

Examples of other macroscopically expanded, three-dimensional, 
apertured, plastic w^s are disclosed in U.S. Pat. No. 3,939,135 issued to 

5 Thompson on Dec. 30, 1975; U.S. Pat. No. 4,324,426. issued to MuDane, ct al. 
on April 13, 1982; and U.S. Pat. No. 4,463,045, issued to Ahr. et al on July 31, 
1984; each of said patents bdng hereby incorporated herein by reference. 

Fig. 5 is an enlarged, partially segmented, perq)ective illustration of a 
particulariy preferred embodiment of a fibrous and apertured, plastic web 112. 

10 Fibrous and ^)ertured plastic web 112 is particulariy well suited for use as a 
topsheet,.e.g., topsheet 12 illustrated in Fig. 1, on an absorbent article, such as a 
diaper or sanitaiy napkin. Web 112 comprises a plurality of fibers 124 secured 
to a macroscopically expanded, three-dimensional, .^'^(^rtured, plastic web 126. 
Apertured plastic web 126 is generally in accordance ynih the teachings of 

15 commonly assigned U.S. Pat No. 4,342,314 issued to Radd et al. Referring 
now to Kg. 6, the fibers 124 are secured to tiie apertured plastic wd) 126 along 
the first sur&ce 140 and extend substantially into the capillaries 149 whm a 
substantial portion of the fibers 124 are secured to the ndewall portions 143 of 
the apertured plastic film 126. Despite the presence of fibers 124 the appearance 

20 of web 1 12, is generally similar to that of prior art web 26 illustrated in Fig. 4, 
that is, the pentagonal shape of capillaries 49 of web 26 is similar to the 
pentagonal shape of capillaries 149 of web 1 12. 

By securing the fibers 124 to both the first surfiice 140 and the adewall 
portions 143 of the apertured plastic wd> 126, a substantial portion of the fibers 

25 124 do not span the capillaries 149, where the fibers would pos^bly hinder tiie 
transfer of bocUly fliuds firom the first surface 140 to the second surfiice 145 of 
the v/db. By leaving the capillaries substantially open and fi-ee of fibers, the 
fibrous and apertured, compoate wd) 112 is able to handle heavy or viscous 
fliuds such as tunny BM, when the compoate web is enq)loyed as a topsheet on 

30 a disposable diaper. Some fibers 124 may span across tiie capillaries 149, but 
they will not substantial^ hinder the transmisdon of bodily fluids fiom the first 
sax&ce 140 to the second sur&ce 145 of the wd>. 

Due to the securement of the fibers 124 to the first sur&ce 140 and the 
^dewall portions 143 of the apertured plastic web 126, the compoate wd> 112 

35 has an open area approaching that of apertured plastic web 126. Therefore, fluid 
deposited on the first sur&ce 140 is transnutted firom the flrst or wearer 
contacting sur&ce to the second or pad contacting sur&ce 145 f the composite 
web 112. 
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The adifitionofthefibas 124to thefirst or wearw contacting suifece of 
the apertured plastic web 126 provides a textured suifece which when utilized as 
a topsheet on an absoibent article is in contact with the wearer's skin. The 
tactile perception of the web 1 12 is sinular to that of a fibrous nonwoven web. 

5 The addition of the fibers to the wearer contacting suifece of the apertured 
plastic fihn 126 reduces the plastic fed associated with such films which some 
users resist placing in contact iKith their sidn. 

The adctitim of the fibers 124 to the wearer contacting surfece of Has 
apertured plastic fibn 126 also provides tf» web 112 with a visual distinction 

10 from the plastic web 126. That is, tiie fibers pnmde a roughness or an 
irregularity such tijat light incident upon the viable surfece of the wd) 15 
substantially diflfiised into a muhipUdty of directions ratiier tium bdng speculaiy 
reflected, tiiereby provi(&ig a non-glos^ viaMe surfece vAash reduces the 
wearer's perception tiiat the wd> is conqwised of plastic. 

15 Li one preferred embodiment, tiie fibers 124 may be in the fiwm of a 

nonwovdi fibric or web. The nonwoven ftbric miqr be mamifectured from a 
^de range of material such as natural fibers (e.g., wood, or cotton fibw), 
^thetic fibers (e.g., polyester, polyprop^ene) or a combin^on thereof The 
nonwoven febric is preferably made from fibers selected firom a group conasting 

20 of polypropylene, polyester, polycUiylene polyvinyl alcohol, starch base resins, 

polyurethanes, odhilose and cdhilose esters. 

There are a number of manufectuiing teduuques mqr be utilized 

to manufecture the nonwoven febric. For example^ nonwoven fibric may be 
lesin^onded. needle punched, spunbonded, carded, the latter including, 

25 thermally bonded, air-thru bonded, and ^nmlaced febrics. A preferred 
nonwoven febric is a thermally bonded polypropylene febric. 

The nonwoven febric preferably has a relatively low bads wdght ranging 
from about 1.0g/sq.m. to about 22 g/sq.m For one embodiment, the nonwoven 
febric has a bads wdght range of from about IS to about 17 grams per square 

30 yard (about 18 to about 20 g/sq.m.) and a cafiper of from about 3 to dwut 5 
mils (about 0.76 to about 0.12 mm.) when measured under a load of about 200 
pascals. Sudi a nonwoven fiJwic is fiirther characterized by a maximum wet or 
dry tenale strengtii of less tium about 600 grams per centimeter in the 
longitudinal or madune direction and less tiian about 150 grams per centimder 

35 in the cross machine direction. 

In another preferred embodiment, tiie nonwoven febric has a Ugjhter 
wdght of fr m about 8 g/sq.m. to about 10 g/sq.m. Sudi U^iter nonwoven 
febrics are highly preferred. They are preferred because they can be used (whh a 
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lightweight film) to form a composite fibrous and apertured, plastic web 112 that 
is sufficiently thin and lightweight that it behaves as a single sheet of material. 
This provides the advantages of being more flexible and requiring the use of 
smaller amounts of raw materials. 

S In another preferred embodiment, the fibers 124 may be mdfblown onto 

the plastic web 126. Preferably, the meltblown fibers 124 are deposited on the 
plastic web in a ra^ge of basis weights up to about 22 g/sq.m. and most 
preferably in a raqge of basis weights from about 2.0 g/sq.m. to about 5.0 
g/sq.m. The meltblown fibers may be selected firom a wide range of materials 

10 selected torn the group consisting of polypropylene, polyester, polyeUiylene 
polyvinyl alcohol, starch base reans, polyurethanes, cellulose and cellulose 
esters. A detailed description of this particular method of securing the fibers 124 
to the plastic web 126 is described in greater detail bdow. 

A suitable process of preparing' the fibrous and apertured, plastic web 

IS 112 of the present invention is shown in Fig. 7. In the embodiment shown in 
Fig. 7, a wd) of molten resin 200 is extruded firom a conventional extruder 201 
onto the sur&ce of a forming drum 205 about which a forming structure 210 
rotates. A web of ^onwoven &bric 202 is fed firom a supply roll 203 over nip 
roll 204 onto the web of mohen resin 200 located on forming structure 210. 

20 The wd) of nonwoven fibric 202 adheres to the senu-molten resin forming a 
composite wd) 206. The forming drum 205 preferably indudes an internal^ 
located vacuum duunber 220 vAach is preferably stationary rdative to the 
momg fomung structure 210. As the compoate wd) 206 of semi-molten resin 
200 and nonwoven fibric 202 passes across vacuum chamber 220 a pneumatic 

25 pressure is applied to the composite wd> to cause the compo^te wd) to be 
urged into substantial conformance with the forming structure 210. 

The macroscopic cross-section of forming structure 210 is visible in the 
greatly enlarged fiagmentaiy perspective illustration of Rg. 8. Methods of 
constructing a smtable three-dimendonal tubular forming meniber similar to that 

30 illustrated in Fig. 8 are disdosed in commonly asagned U.S. Pat. No. 4,508,256 
issued to Radd et aL on Apr. 2, 1985 and in commonly as^gned U.S. Pat. No. 
4,509,908 issued to MuUane, Jr. on Apr. 9, 1985, said patents bdng hereby 
incorporated herdn by reference. 

As the compo^te wd) 206 of semi-moHen resin 200 and nonwoven 

35 fabric 202 conforms with the macroscopic cross-section of fomuqg structure 
210 a fibrous and three-dimensional, macroscopicalty expanded, apertured web 
is created dihilar to wd) 112 illustrated in Fig. 5. The wd) has a first sur&ce 
and a sec nd surfiice located in planes remote fiY>m one another. The formed 
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web includes a plurality of capiUaries which extend from the first sur&ce to the 
second surface. The capillaries are defined by a plurality of sidewall poitions 
interconnected to one another intermediate the first and second surfiices and 
which tenninate in the second sur&ce of the wd>. 
5 The pressure of vacuum chamb^ 220 causes the nonwoven fabric to be 

pulled against the first sur&ce of the plastic web and down into the capillaries of 
the plastic wd>. The pressure app&td by the vacuum chamber 220 also helps to 
bond or secure the nonwoven febric to the base portions and the sidewall 
portions of the first surfece of the plastic w*. 
10 The composite web 208 is preferably treated with an ^fective amount of 

surface acdve agent or sur&ctant. The sur&ctant provides the nonwoven 
fabric's surfice vnth greater polararizability than tt would have mthout the 
sur&ctant bdng added. Hgher surfiu:e polarity yields, lugher wet ability. 
Suitable surfiictants include a product known commercially ATNER64S 
' 15 manufectured by ICIS Specialty Ch. The nonwoven fabric may be treated whh a 
surfactant prior to or during the time it is manufactured. For example, it may be 
treated after it is unwound from feedroU 203. The sur&ctant may be applied by 
any know technique, such as spraying, padding, or by the use of transferals. The 
sur&ctant can ahematively (or additionally) be incorporated into the nonwoven 
20 &bric such as between or within the fibers of the nonwoven fabric. Preferably, 
the nonwoven is treated with a surfactant prior to the time it is supplied in the 
present process. 

After the nonwoven febric and apertured plastic fibn have been have been 
formed into compofflte wd) 208, compoate web 208 is removed from forming 

25 drum 210 by way of nip roll 225. The compoate wd> 208 m^ be fed to a 
rewind station for temporary storage or may be utiUzed without fiirther 
processing as a topsheet in an absorbent artide. 

Another suitable process for preparing the topsheet 1 12 is shown in Fig. 
9. In the embodiment shown in Fig. 9, a web of molten rean 300 is extruded 

30 fix)m a conventional extruder 301 onto the surfece of a forming drum 305 about 
which a fomung structure 310 rotates. A stream of meltblown fibars 302 is 
blown from die 303 onto the wd) of molten resin 300 which is supported by 
forming structure 310. The forming drum 305 preferably includes an internally 
located vacuum chamber 320 which is prefmbfy stationary relative to the 

35 moving forming structure 310. As the molten resin 300 and tiie melti)lown fibers 
302 pass across vacuum chamber 320 a pneumatic pressure is applied to the 
molten rean and tiie mdtblown fibers to cause tiie rean along yMi the fibers to 
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be urged into substantial conformance with the forming structure 310. The 
fomung structure 3 10 is similar to forming structure 1 10 illustrated in Fig. 7. 

In the embodiment of Rg. 9, a non-water soluble adhesive 342 may be 
added from applicator 340 onto molten resin 300 prior to the addition of 

5 meltblown fibers 302. The adhesive 342 helps ensure the attachment of 
meliblown fibers 302 to molten resin 300. 

To create a topsheet sinular to that iUustrated in Fig. S, where the 
nonwoven layer does not span across or block the capillaries of the apertured 
plastic film, the nonwoven or fibrous matter must be able to conform with the 

10 general shape of the macroscopically expanded, three-dimensional forming 
structure. To permit the nonwoven or fibrous matter to conform with the shape 
of the forming structure it must not be so dense or tightiy bonded such that the 
incSvidual fibers are not pemutted to be pulled down into tiie capillaries of the 
apertured plastic film' where th^ are secured with the sidewall portions of the 

15 apertured plastic web. 

In another embodiment, the stream of meltblown fibers may be applied to 
a molten resin after the redn has been formed into a macroscopically expanded, 
three-dimensional, apertured plastic web, similar to that illustrated in Fig. 4. 
This embodiment is illustrated in Fig. 9, when die 350 is portioned downstream 

20 of the vacuum fiirming operation. The fibers must be blown firom a (fie with 
such a force Hiat they are able to extend in the capillaries of the macroscopically 
expanded, three-dimensional, apertured, plastic web. By varying the velocity of 
the mdd)lown fibers^ the efifective momentum and it turn the depth of 
penetration of the mdtblown fibers into the capillaries of the plastic web can be 

25 varied. The fibers must be heated to such a temperature or the apertured, plastic 
wd> must be heated such that the meltblown fibers will adhere to the apertured, 
plastic wd>. 

Another process for preparing the fibrous and apertured, plastic wd> of 
the present invention is shown in Fig. 10. A stream of metelown fibers 402 is 

30 . blown from <fie 403 onto the surfiwe of drum 423. A wd) of molten resin 400 is 
extruded from a conventional extruder 401 onto meltblown fibers 402 to create 
a composite wd) 424. Compo^te web 424 is fed over nip roll 409 onto the 
surfiwe of a forming drum 405 about which a forming structure 410 rotates such 
that the molten re»n ade of composite web 424 is in contact with forming 

35 structure 410. As the composite web 424 passes across intemaOy located 
vacuum chamber 420 a pneumatic pressure is applied to composite web 424 to 
cause the composite wd> t be urged into substantial conformance with forming 
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structure 410. After forming, web 408 is removed from forming drum 405 by 
wayofnipfoD425. 

In the process illustrated in Rg. 10, a set of calendaring rolls 430 may be 
added to help ensure that the compoate web remains in tact. In the embodimait 

5 iUustrated in Rg. 10, the calendaring rolls 430 are added prior to the compoate 
web reaching the forming drum 405. Calendaring rolls may also be added after 
the formed wd> 408 is removed from forming drum 405. 

The absorbent core 16 is poationed between the topsheet 12 and the 
back^eet 14. The absorbent core 16 may be any absorbent means which is 

10 capable of absoibing or retaining liquids (e.g., menses and/or urine). As diown 
in Rgs. 1-3, the absorbent core 16 has a body surfece, a garment surfece, ode 
edges and end edges. The absorbent core 16 may be manufiu:tured m a wde 
variety of sizes and shapes (e.g., rectangular, <^'aL hourglass, dog bone, 
asymmetric etc.) and from a wide variety of uquid-absori)ent materials 

15 commonly used in absorbent artides such as comnunuted wood pulp wWch is 
generally referred to as airfidt. Examples of other suitable materials include 
creped cdlulose wad(fin& cross-Unked ceflulose fibCTS, absorbait foams, 
absorbent sponges, synthetic staple fibers, polymeric fibers, hydrogel-forming 
polymer gelling agents, peat moss, combinations of the foregoing, or aiqr 

20 equivalent material or combmations of materials. The configurarion and 
construction of the absori>ent core also be varied (e.g., the absori)ent core 
may have varying caliber zones (c.g., profiled so as to be thicker in the center) 
hydrophific giaiUents, super absort)ent gradients, or lower density and lower 
average bass wdght acquiation zones); or may comprise one or more layers or 

25 structures. The total absorbent capacity of the absorijent core should, however, 
be conqiatible vwth the deared loading and the intended use of the absort>ent 
article. Further, the size and absorbent capadty of the absorbent core may be 
varied to accommodate (fifferent uses such as incontinence pads, pantiliners, 
r^ular sanitaiy ni^ldna; or overmght sanitary napkins. 

30 SuitaUe ooss^nked cellulose fibers are desmbed in U.S. Pat No. 

4,888,093, issued to Cook, et al. on Dec. 19, 1989; U.S. Pat. No. 4,822.543, 
issued to Dean, et al. on April 18, 1989; U.S. Pat. No. 4,889,595, isaied to 
Schoggen, et al. on Dec. 26. 1989; U.S. Pat. No. 4,889.596, isaied to 
Schoggen, et al. on Dec. 26, 1989; U.S. Pat. No. 4,898,642 isaied to Moore, et 
35 aL on Feb. 6, 1990; U.S. Pat No. 4.935,022, isaied to Lash, et aL on June 19, 
1990. 

The characteristics of the absoibent core 16 f r particular types of 
absort>ait artides are described in greater detal in the patents and documents 
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incorporated by reference herein, and the patents and other documents 
incorporated by reference in those documents, the disclosures of which are all 
incorporated by reference herein. Other suitable absorbent core arrangements 
are described in U.S. Pat. Nos. 4,988,344 and 4,988,345, and European Patent 

5 Application Publication No. 0 198 683, published Oct 22, 1986 in the name of 
Duenk, et al. \^ch are also incorporated by reference herein. The absorbent 
article could also include any additional layers or otho* components such as are 
described in the patents incorporated by reference. For example, the absori>ent 
article 10 may comprise an acquishion layer or patch of cross-linked cellulose 

10 fibers positioned between the topsheet 12 and the absorbent core 16. 

The backsheet 14 and the topsheet 12 are positioned adjacent to the 
garment surface and the body surface, respectively, of the absorbent core 16 and 
are preferably joined thereto and to each other by attachment means (not shown) 
such as those well known in the ait. For example, the backsheet 14 and/or the 

IS topsheet 12 m^ be secured to the absoibnt core 16 by a urufbrm continuous 
layer of adhesive, a patterned Is^er of adhesive, or an array of separate lines, 
spirals, spots of adhere, or meltblown adhesives. Adherives wiuch have been 
found to be satisfactory are manufacture by HB Fuller Conq>any of St. Paul, 
Minnesota under the designation HL-12S8. The attachment means will 

20 preferably comprise an open pattern network of filaments of adheaves as is 
(Usdosed in U.S. Pat No. 4,573,986 bsued to Minetola et al. on March 4, 1986, 
and whidi is incorporated herein by reference. An exenH>laiy attachment means 
of an open pattern networic of filaments comprises several lines of adhesive 
filaments swiried into a spiral pattern such as illustrated by the apparatus and 

25 method shown in U.S. Pat. No. 3,91 1,173 issued to Sprague, Jr. on Octobw 7, 
1975; U.S. Pat No. 4,785,996 issued to Ziekcr et al. on November 22, 1978; 
and U.S. Pat. No. 4,842,666 issued to Wereiucz on June 27, 1989. Each of tiie 
patents are incorporated herdn by reference. Altemativdy, the attachment 
means tosef con^irise heat bonds, pressure bonds, uhrasonic bonds, dynamic 

30 mechanical bonds, or aiiy other suitable attachment means or combinations of 
these attachment means as are known in the art. 

The backsheet 14 is impervious to liquids and is preferably manufiurtured 
fi-om a thin plastic fibn, although other flexible liquid impervious materials may 
also be used. The backsheet 14 prevents liquid contained in absorbrat core 16 

35 fi-om wetting articles which contact the absorbent article 10. Polyetiiylene fihns 
having a tluckness of from about 0.001 to about 0.002 inches (0.002S to 0.0051 
cm.) have been used for the backsheet 14 ^tii satisfoctoiy results. As used 
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herein, the term "flexible" refers to materials which are compliant and which will 
readily conform to the general shape and contours of the human body. 

The backsheet 14 is superimposed on the garment-fedng side 16b of 
absorbent core 16 and preferably extends beyond the edges thereof. The 

5 topsheet 12 is superimposed over the body-&cing ade 16a of the absorbent core 
16, and may also extend beyond the edges of the core 16. The absorbent core 
16 is, therefore, portioned between the topsheet 12 and the backsheet 14. The 
topsheet 12 and backsheet 14 are joined to each other such as around their 
peripheries. The topsheet 12 and backsheet 14 can be joined in any suitable 

10 manner such as by the use of adheaves, crimping, heat-sealing, or ultrasonic 
bonding. 

While a number of particularly preferred embodiments in the present 
invention have been ilhistrated and described, it will be obvious to those skilled 
in the art that various changes and niodifications can be made vithout the 
IS departing from the spirit and scope of the invention, and it is intended to the 
appended claims all such modifications that are in the scope of tlus invention. 
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What is claimed is: 

1. A resilient, three-dimensional, macroscopically expanded, fluid pervious 
plastic web having first and second sur&ces located in planes remote from 
one another, siud web having a plurality of c^illaries extending from said 
first surface to said second sur&ce, ssud capillaries being defined by a 
plurality of sidewall portions interconnected to one another intermediate 
said first and second surfaces, said sidewall portions terminating in said 
second surface; said web characterized by: 

(a) a plurality of fibers secured to said first surface of said fluid pervious plastic 
web, said fibers ©ctending into the capillaries of said fluid pervious plastic 
web and being secured to said sidewall portions. 

2. The fluid perviojis wd) of claim 1, wherem said fibers arc in a nonwoven 

fiibric. 

3. The fluid pervious web of claim 1, wherein said fibers are meltblown fibers. 

4. The fluid pcnaous web of any one of the prececfing claims, wherein said 
plastic web is comprised of a material selected firom tiie a group consisting of 
polyetfijdene. polypropylene, polyvinylchloride, starch base reans, polyvinylalcohol, 
polyurethanes^ polycaprolactone and cellulose esters. 

5. The flmd pervious web of any one of the preceding claims, wherein said 
web is a topsheet on an absort)ent article, sud absorbent article including a fluid 
impervious backsheet joined to said topsheet and an absorbent core portioned between 
said topsheet and said backsheet 

6. The structure of Qwm 5, wherein sdd absort)ent article is a disposable 

diaper. 

7. The absorbent article of Claim 5, wherein said absort)ent article is a sanitary 

napldn. 

8. A process for fomung a fibrous and aperturcd. tiiree-dimensional, 
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macroscopically expanded web, said process characterized by the steps of: 

(a) extruding a polymeric film onto a forming structure, said forming structure 
exhibiting a macroscopic, three-dimensional, cross-section defined by a 
multiplicity of macroscopic apertures wluch place the opposed surfaces of 
said forming structure in fluid communication with one another, 

(b) depositing a plurality of fibers on said film to form a composite web; and 

(c) applying a pneumatic pressure to composite web to cause said composite 
web to be urged into substantial conformance with the macroscopic, three- 
dimensional, cross-section of said fomung structure forming a three- 
dimensional, macroscopically expanded, formed web having first and 
second surfaces, said formed web having a plurality of capillaries extending 
fi-om said first surface to said second sur&ce, said capillaries being defined 
by a plurality of sidewall portions interconnected to one another 
intermediate said first and second sur&ces and terminating in said second 
surface, said pneumatic pressure causing said fibers to be pulled against 
said first sur&ce of said formed web and into said capillaries of said formed 
web, said fibers being secured to said first surface and said sidewall 
portions of s^d formed web forming ssud fibrous and apertured, three- 
dimensional, macroscopically expanded web. 

9. A process for forming a fibrous and apertured, three-dimensional, 
macroscopically expanded wd>, said process characterized by the steps of: 

(a) extruding a polymeric film onto a forming structure, said forming structure 
exhibiting a macroscopic, three-dimensional, cross-section defined by a 
multiplicity of macroscopic apertures which place the opposed surfeces of 
said forming structure in fluid commuracation with one another, 

(b) applying a pneumatic pressure to ssud film to cause said film to be urged 
into substantial conformance vnth the maat>scopic, three-dimensional, 
cross-section of said forming structure forming a three-dimensional, 
macroscopically expanded, formed web having first and second surfaces, 
said formed web having a plurality of capillaries extending fit)m said first 
surface to said second surface, s^d capillaries being defined by a plurality 
of sidewall portions interconneaed to one another intermediate said first 
and second surfiices and terminating in s^d second surface; 

10. A process for fomung a fibrous and apertured, three-dimensional. 
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macroscopically expanded web, said process characterized by the steps of: 

(a) mehblowing a plurality of fibers onto a forming drum; 

(b) extruding a polymeric film onto said plurality of fiber to fiarm a composite 
wd); 

(c) placing said composfte web on a forming strocture. said forming structure 
exhibiting a macroscopic, threeHlimensional, cross-section defined by a 
raultipUcity of macroscopic apertures which place the opposed surfaces of 
said forming structure in fluid communication with one another; and 

(d) applying a pneumatic pressure to said composite web to cause said 
composUe web to be urged into substantial conformance with the 
macroscopic, three-dimensional, cross-section of said forming structure 
forming a three-dimensional, macroscopically expanded, formed web 
having first and second suifeces, said formed web having a pluraBty of 
capillaries extending from said first suifece to said second surfiwe, said 
capillaries being defined by a plurality of sidewaU portions interconnerted 
to one another mtetmediate said first and second surfiices and terminating 
in said second surface. 
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